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™m SLn re,*.. ...ex po.ym.r. wMch « ™'"' ,m * """"" 

tblcksLs tor us. in aqueous coaling compositions, espeeiallv latex pamts. 

■taut. — - s^aiasa^ra^^ 

hydrolytic stability. thickeners which are carboxyl-functional emulsion copolymers. 

From the standpoint of alkali sc jub le g th «eners wn cn a y t pefcent Qf g 

reference is made to U.S. Pat. No. 4,384,096 ,s . sue ° ™fY J ^ 8 *^", . p - th 15 _ 60 weight percent of a 
monoethylenic carboxylic acid is copolymerized hn 22^T»^lSt percent of a nonionic vinyl 
monoethylenic monomer, typified by •n™™"*' ^"jS^IRKno or methacrylic acid, 
surfactant ester which is an ester of a nomon.c « Jo)c/late surta ctant wr " a £ water so|ution . 
These copolymers are soluble in water wrth the £d JrSJS Issued June 27. 1978 in which 

Another prior patent of interest to th.s invention .sU.S. Pat no. w**>* h . tnickening 

the thickener is a nonionic polyurethane of venous types, but these do not prov.ae in 
characteristics as a result of a Ileal! »'""^": hictener8 for apueous sys tems which are highly efficient, 

. . ^«e^^ This iS aChi6Ved herei " bY Pr ° Vidin9 

SlSSu^^ whi P ch possess these desired charactenst.es. 

Disclosure of Invention cn inhie thickener is an aqueous emulsion copolymer of: 

Pe-ent of a monoethylenica.ly unsaturated monomer 
lacking surfactant opacity, typically ethyl acrylate; and m0 nomer which is the 

(C) about 0.5-60. preferably 10 ^^J n| '^2£«SBrt 55» a monoethylenically unsaturated 
urethane reaction product of a monohydr. non ow = ^^Soha aloha-dimethyl-m-isopropenyl benzyl 
monoisocyanate. preferably one lacking es ter gr oup ' ''^^^J , p J^S? ar . usually ethoxylated 
isocyanate. The ™nohydric non,™«?surfac^ f h * o|ecule< The 

hydrophobes containing -^^f V^" « ^£P^ffiK^ £?«*aln containing at least 6 

arrmvs 

and (D ) from 0 up to about 2 weight 

SSSarSf di ^ ,ate ° r ^'acrylate 

and diallyl benzene. 

The preferred surfactants have the formula: 



R-~04CH 2 --CHR'0 -fe-fCH 2 -CH 2 0 
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in which R le en .W 9-oup c^Wn, *-» «*cj, SS^X^SSS^' hSUSSS 
same as that made by the reaction . of the ^P^^^SJ",,, ^ entirely different types of 
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will solubilize and provide a thickener ^ en / e a °" e n ^ h rti 8 0 n n a L^ f nVevToutlv defined, of a monoethylenic 
The polymer must also contain a signtfcan PW*" ^" ^Somere provide water insoluble 
monomer which has no surfactant characterise. Jhe P^fan^ScrVlSe esters, such as ethyl 
polymers when homopolymerized and ■J^^ n JJJJ^i hleh can be used are 

acrylate. butyl acrylate or the correspondmg methacryl^ m0 nomers are 

in this invention than it was in the prior art inoted P^HJJ oonsiderab , e variation within the formula 
The monohydricnonionic surfactant component is subject to 00 ™ ae . p0 |yethoxylate chain 
presented previously. The essence of the surfactant fJ^^S^S^I^^^V^ 
'which may include some PjSSgJ^^ unsaturated 
When the hydroxy-termmated polyethoxylate usea " er ^ n '° . , ,, unsatur ated urethane n which a 
monoisocyanate, as has been "'^^I*^ a urethane linkage, 

polyethoxylate structure is assoaated w^ 

In this invention it has been found that alkaH *™™ JE^E^h tha orimarv thickening mechanism is 
thickening action when urethane linkages are p mrtw" though he JJJJJM™ hydrolytic stability 
alkali solubilization of a polycarboxyhc acid emu Is.on f £™^ r g^p, and when preferred 

of the urethane group is Jja^^^SSSS toS£& alklline mediums as found in 

urethane monomers are used, this ' P™?" • "J™ rto re d for long periods of time prior to use. 
aqueous coating 'compositions which are ^^^°Z^^ the nonionic urethane monomer 
The monoethylen.ca ly unsaturated ^WM^«w™P , d such as acryla te and 

is subject to wide variation. Any copotymenzable ^nsattjatton on as provided by ally) alcohol. These, 
methacrylate unsaturate. One may also u n s «^^^ by reacting a C,-C 4 

preferably in the form of an "ydroxy-fonrt,^ 

monoepoxide, like ethylene ox.de, propylene oxide °r butylene oxiae, w in ~nr 8S toluene 

form anhydroxy ester, are reacted in is styryl, 

5«KSX^ — * monoisocyanate iacks 

examples. To obtain an estimate of thickening effldency ^'atex product cande h ^ mxide , but 
about 1% solids content and hen neutralized with alkali. The usual ^amau s neutra |ization.The 
sodium and potassium hydrox.de. and even am nes, ^^^"5, J^fty. , n the normal mode of 
neutralized product dissolves in the water to provide an mcrea« 

SSeS^^ 

^SS^SSSt, the foliowing exampies. it being understood that throughout this 

d °T^. a oS P S 

nonionic urethane monomers of this invention. 

Example 1 

,p Tr 0 n n^ 

nitr0 ? e r P n 8 Z e s at^M^ ^h e reactor contents are 

a^n^SSOT 1B0°Cand h P e.d for two hours whi.e trace moisture is removed and 

tem Cnai product is a white wax in appearance with residual isocyanate content of 0.5% _and -with 98% 
; HfortheprepaS 



i 
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dis p.ay poor performance because they possess .ow solution viscosity, have poor thic k enin 9 efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

s ,c °"n *~*r m i - «. wjssej' CMr " d 525,5 8 delon,!sa "" 8,e " ™ 

and 244.7 g methacrylic acid. m „„ nm er Dre-emulsion is charged to the reactor 

Under a nitrogen blanket, 145.0 g »0?»^ n I ^^STSerm to about 85»C, and after 
followed by 10.0 g of 5% sodium pa ""^.^^S , lotted and continued over 2.5 hours 

Example 3 

owatbn o( en Alteli-Soluble Thicks™, «Mi ^ a "= ""Snser. „ itrosen ,„,„. tmtongutoM 
**»tadw»«r.81.6j *"lf>'^Sf"5S»F. W be uMdl eoo . monomer 
followed oy 10 9 of 6% »*»r^^Sw"S.ll progressively over 2 5 
„** S ,00, rjj* PH - «*JJ SS^S^'Sw. oto so.orlon leoOro.ned with 
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TABLE I 

EXAMPLES OF NOVEL URETHANE MONOMERS 



Example 
No. 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Mono- 
Isocyanate 

Used 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 

I EM 



Ethoxylated Surfacta 


nt Used 


Ethylene 


oxide 


Hydrophobe 


(Moles) 


Nonyl-Phenol 


9 


'Nonyl -Phenol 


15 


Nonyl-Phenol 


30 


Nonyl-Phenol 


50 


Nonyl-Phenol 


100 


Octyl-Phenol 


40 


Dinonyl-Phenol 


49 


Dinonyl-Phenol 


150 


Lauryl C-C12) 


23 


Stearyl (C18) 


30 


Oleyl (C-18) 


20 


Nonyl-Phenol 


50 


the above Table are: 





Example No. 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 

1-G 

1-H 

1-1 

1-J 

1-K 

1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-2S 
Siponic E-15 
Emulphor ON-870 
Igepal CO-970 



The abbreviations used in the above Table ar e ; isocvanat e 
M.TMI = Alpha, alpha-dimethyl-m-isopropenyl benzyl .socyanate 

SalS of GAP Corporation. Siponic* is a trademark of Aico 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 





Thickener Monomer Composition 


1% Aqueous 










Solution 




Ure thane 


Ethyl 


Methacrylic 


Viscosity 


Example 


Monomer 


Acrylate 


Acid 


at PH 9 


(No.) 


(Wt. *) 


(Wt. \) 


(Wt. t) 


(m'Pa-s) 


2-A** 


None 


25 


75 


52 


2-B** 


None 


40 


60 


70 


2-C ** 


None 


55 


45 


96 


2-D** 


None 


70 


30 


220 


3-A 


5 


45 


50 


470 


3-B 


5 


SO 


45 


400 


3-C 


10 


35 


55 


764 


3-D 


10 


40 


SO 


1220 


3-E 


10 


50 


40 


137S 


3-F 


10 


ss 


30 


1553 


3-G 


15 


25 


60 


268 


3-H 


15 


35 


SO 


1730 


3-1 


15 


40 


45 


2025 


3-J 


15 


45 


40 


2140 


3-K 


15 


55 


30 


2S7S 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


S680 


3-Q 


25 


' 40 


35 


73S0 


3-R 


25 


50 


2S 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 

Thickening Brush Drag Leveling 

Example Efficiency Viscosity Viscosity 

(No.) (Dry Lbs.*) (Poise) (Poise) 

2-A** 32.42 1.85 3523 

2-B** 20.52 2.17 3SS5 

2-C** 22.48 2.39 2607 



2 



■ D** 23.04 2.43 3444 



3-A 12.87 2.14 1801 

3-B 11.93 2.36 1501 

3-C 9.72 2.17 1659 

3-D 9.00 2.31 2686 

3-E 9.30 1.95 2686 
3-F 

3-G 11.86 2.17 1975 

3-H 8.01 2.4S 2038 

3-1 8.02 2.27 2449 

3-J 7.97 2.10 2054 

3-K 8.72 2. IS 3729 

3-L 13. SO 1-30 S609 

3-M 22.34 1.29 6636 

3-N 7.96 2.10 2054 
3-0 

3-P 7.16 1-98 1975 
3-Q 

3-R 7.80 1-46 2S28 

3-S 6.92 1-53 1248 



3-T 
3-U 
Cellulosic 



7.55 1.29 1375 

8.79 2.43 1122 

** 7.00 0.96 2212 



•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex pa.nt 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10 _1 Pas 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
•♦Comparative 
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TABLE III 

OTHER PY AMPLES OF ALK A1 T -^fli.tlBLE THICKENERS 



nsTMft URETHANE MONOMERS FROM TABLE, 



Urethane 
Thick- Monomer 
ener Example 
Example Used 



Thickener Monomer 
Composition 
Urethane Ethyl Metha- 
Monomer Acrylate crylic 
Acid 



(No.) 


(No.) 


(Wt.t) 


(wt.t) 


(Wt. ' 


4 


1-A 


10 


50 


40 


5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


50 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


SO 


40 


9 


1-C 


10 


50 


40 


10 


1-E 


10 


50 


40 


11 


1-F 


10 


SO 


40 


12 


. 1-6 


10 


50 


40 


13 


1-6 


25 


SO 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


l-I 


10 


50 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


SO 


40 



H Aqueous 
Solution 
Viscosity 
at PH 9 

(mPa-s) 
417 
1272 
62S 
1550 
477 
969 
2256 
1480 
100S3 
17160 
6680 
29600 
3080 
7S2 
1830 
1066 



8 



EP 0 173 109 B1 









TABLE III CONTINUED 








U ic l Jia lie 


Properties In 


An Interior 


Flat Paint 




TV* i <»l. 


Monomer 








5 


C I1C 1 


PYflinD 1 e 


Thickening 


Brush Drag 


Leveling 




example 




Efficiency 


Viscosity 


Viscosity 








(Dry Lbs*) 


(Poise) 


(Poise) 


10 


4 

c 


1 . A 
1 -A 


9.56 


1.66 


3081 

m m 




6 


1-A 


9.85 


1.88 


•1896 


15 


7 


1 - A 
X A 


7.95 


1.05 


1722 




0 


I D 


9.92 


1.75 


3160 




y 


x ■ V* 


8. 81 


2.25 


4266 


20 


X v 


1 -E 


10.25 


1.82 


6794 


1 X 


jl r 


8.09 


1,89 


1485 




X * 




8.52 


2.20 


2171 




13 


1-6 








25 


14 


i-G 


6.82 


1.31 


2007 




15 


1-G 


4.74 


1.15 


1896 




16 


1-H 


7.73 


1.47 


3444 


30 


17 


1-1 


8.52 


2.20 


2171 




18 


1-K 


8.80 


1.09 


3350 




19 


1-L 


9.45 


2.04 


1438' 



35 * see note in Table II. 
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Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
S ^^^ - ™ 0h Vdric "onionic surfactant 

has the formula: R-^-fCH^HR'O fe-fCH^O 

>4a^ r^PSL ca-xvlic acid 

MP ttKtawit 0 5-60 weight percent of a non-ionic urethane monomer recited in claim 1; and 

hydroxide. 



9 



EP 0173109 B1 

9 An aqueous latex containing the neutralized aqueous ^^^SS^JSm^ 
lb An aqueous latex containing the neutralized aqueous emuls.on copolymer of cla.m 6. 



Patentanspruche 

""f Lhtloptar.. Monompr n.oh An.pn.ch 1. worin das monphydrtaeh. nich.ion.sche T«»id die 
Formel 

R-O-KHj-CHR'O 4s;-fCH 2 -CH 2 0 h» 
hat. worin R eine A.kytgrup P e mit 6 bis 22 Koh«ensto = n oder eine Alteryjgruppe mj 8 bis 22 

Kohlenstoffatomen, R' C 1 -C y Alky n eine ^"^^^^^rJiyStomUt^Mn + m 
Durchschnittszahl von 0 bis 50 darstellt, vorausgesetzt, daB n mindestens so gro* 

'"oSJSSn <*».■% .in., olchtiqnlschan Uretanmonprn.,. gemi IS Ajwmch i, und 

rBsLr^^s^^ rsssr fe - « 



Revendications 

1 Monomer, preth.noe npn lonlqd. qui OS. le pradoll urtthqnne AM potion pndre do ttdsloeOH 
monohydrique a pour formule: 

R _0-fCH 2 — CHR'O ^-(-CH 2 — CH 2 0 hr» 

B) S»«> i I iSii a ipaaUdton n,ono4thylenl,uo n- w „, pas da p.ovo.r 

''""ioaniiron 0.5-60% en poids d'on monomir. grdih.nna non Ioniqu. selor. la revendication 1. et 
D ZoTusouTaoviron 2% .n poids (Ton monpm.r. a InsMuration polyethyl.niqiie. 
S " PalsSn. .oEo^eri la. .loslls salon I. rev.ndlo.tlop 4. d.ns lequel l.di, oonsptuan. ICI .s, I. 

d'ethyle, present en une quantity de 30-65% en poids. 
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7 Latex aqueux contenant le copolymer en emulsion aqueuse neutralist selon la revendication 4 
a Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec de 

l hVd 9°Stw tque^conTe'nant le copolymere en emulsion aqueuse neutralise selon la revendication 5. 
10. Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication 6. 
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